A recombinant DNA vaccine protects mice deficient in the alpha/beta interferon receptor against lethal challenge with Usutu virus.
Usutu virus (USUV) is a mosquito-borne flavivirus whose circulation had been confined to Africa since it was first detected in 1959. However, in the last decade USUV has emerged in Europe causing episodes of avian mortality and sporadic severe neuroinvasive infections in humans. Remarkably, adult laboratory mice exhibit limited susceptibility to USUV infection, which has impaired the analysis of the immune responses, thus complicating the evaluation of virus-host interactions and of vaccine candidates against this pathogen. In this work, we showed that mice deficient in the alpha/beta interferon receptor (IFNAR (-/-) mice) were highly susceptible to USUV infection and provided a lethal challenge model for vaccine testing. To validate this infection model, a plasmid DNA vaccine candidate encoding the precursor of membrane (prM) and envelope (E) proteins of USUV was engineered. Transfection of cultured cells with this plasmid resulted in expression of USUV antigens and the assembly and secretion of small virus-like particles also known as recombinant subviral particles (RSPs). A single intramuscular immunization with this plasmid was sufficient to elicit a significant level of protection against challenge with USUV in IFNAR (-/-) mice. The characterization of the humoral response induced revealed that DNA vaccination primed anti-USUV antibodies, including neutralizing antibodies. Overall, these results probe the suitability of IFNAR (-/-) mice as an amenable small animal model for the study of USUV host virus interactions and vaccine testing, as well as the feasibility of DNA-based vaccine strategies for the control of this pathogen.